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£ te^l ^>o| ^^.^V^oj] %0_^ t 32. t^oflAi^ P-LDD ^ 

N-LDD <^<g3H Sr^M-g- ^<8*>7l ol^ofl, ^ 7 fl^ *\3. ^ ^2-3. 

^^7> <£9]3_ ^ -B-£s>Jl, ol-g. -i-^fl, PMOS^ ^ *fl\t^°] ui 

NMOS^ ^ *1l^zJ°l 7> ^Jloj) tcj-e}-, ^b«^o. s ^ oi^s. 7 M = ^-o.^ , 

Si NMOS^ ^fl^^o] 7 } ^iLofl ^5}, ^ -frH^h 

°1 *H ^a] ofl PMOS^ ^fl^o] ^ NMOS^ ^^} 7 \ A ^-^#1-^ 

PM0S ^7} £ NM0S £-^<y-£r T^K^lMl £ M^ 1 * =r 

£M1 ^M, 2)^ ul ^ tiVE*fl ^7}^ ^ ^ Ol^-oj JgL^-g. o.^l 

£ 9 
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r^f 2 ] ^] 2i u 0 v tl {Method for fabricating a semiconductor device} 

£ 6 ifl^l E ll£ ^ofl 4= tiV^^l i*r3 £* r aJ 0.3. S^ltr 

£ 12^ ^°fl 4^ ^^"Efll- 7^3-2-3. £Altl 

^r^^r <&.£*l| *\}2i^°\} ^rtr #^ ^l^>7fl^ P-LDD ^ 

N-LDD ofl^SHl <U&9) ^ojs>7l °1*HI , l7fl^ i5llol^§ A-^s. 4^ 

^•^tr ^, °1 cf-E- frS.^ ^BflolAjs-o. 7 ] tiV _ z| LDD ^fl^^H ^°j£)^=r # 

^■i"^ ^^^-Hfl7> <y^S. 4 1 S^Sl-^ -fr£*H, PMOS^ ^1^ *H^£°1 ^ nmos# ofl^ 

*fl^°l* oj-sl-, ^in^o.^. s^Sfl ^3<?1 ^1^51 ul, P 
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PMOS^ *fl\i^ol ^ NMOS^ ^^^ol7> -^-g-E.^ ^.a> ^s). ^^-§>7fl 

H H ^-o], ^sflo] 7 |^ofl 43 ovs^l afl^c^ PM0S ^>/NM0S i 

^r^#(2)oll o^fl ^71^ o.S «>£^ 71^(1)3] db^^(Al) ^ i 

*><S^(A2)3 ^ ^1^^^ (3a ,3b) ^ (4a ,4b HI #^#-§: ^a] 7]^ 

3r?fl <4, £ 2<H1 tafsf ^o], P ^ ^*><3<*(A1) ^ 4i*H§«KA2) P-TflolH ^ 

«?l^-(7), N-7fl°lH ^^^"(9) ^ «P-#^ ^olH(8), N-#el 7fl°lH(9)l- ^, ^^o) 

°l-8r ^ ^Sfl, 4 7)lolH(8,10)^ P-«gh=WLDD:Lightly Doped Drain; °1*F, » 

LDD"sf ^^^^(53), N-LDD ^l^^^(6a)<^l <^nH, BF, P(As) ^4 ^ P^/N^ 

*i o]^ -o^j 7]^ ^T^, £ 3ofl 51 a^ tifsf ^o], z| 7flole( 8)10 )^ 

i^l°l^(13,14)l- ^^^1^1 * , Ol i5Ho]A^(l 3> 14)^- D }A ai j Mi Z). ^ Tflo] 

H(8,10)^ P-i^^-^Eflo] ^^^^(lia), N-^i-=efl<?l <3 (12 a Hl ^l^cfl, B, P 
^ P^/N^ Jl ^£5. o|£- ^01^7^ ^-Tjl^, svc^ ^. s# =ol t%a$& 

71^(1)^- cfl^o.^ ^t}<^, H ^^^^(3a,3b), P-*m 

^(4a), N-^ ^^<^^(4b), P-LDD ^^(53), N-LDD ^^(63), P-^.2.^- <y 
3*3^ (11a), =eflo] ^ <^ (12s) ^) ^s\o] oiDj 

-frSi^-Jl, Ojl- ^fl, J£ 4 ofl £ A]^ t.}<2}- ^(3), P -^^(4 C)) N _* fl v| 

(4d), P-LDDC5), N-LDDC6), P-i^.^/ = ^1 °](11) , N-^^.^/£le11°](12) ^a]^ #7fl 

Q }^\^ ^Hfl^l « «HH, ^ *ol, ^Bfl^ ^ (3)) 

(4c, 4d), LDD(5,6), ^]}<£ (11,12) ^# ^^^7171 ^*flA^ «V £ ^ 7l^r(l)* <H^^ 
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A^ -S^fe «>, o]^ £ 5<H1 5*13 w><q. ^-o], ofl^ 

tfl, P-LDD ofl^^^(5a), P-^^-=efl<y ^^«^^(lla), N-LDD <^<g^(6a), H-diSL^ = ell 
°] ^]^^^(12a) ^1 Sl^ *£#(<4Sifl, B), Ir^C^l^cfl, P) °] 

^ *3 ^°\] 7}n*)^ 1<H1 2}*fl <^ #513. JH+3fe 1?Hfl- 

^31, * A o\ B4- ^ P^ P(SE£r As) A ^ 1-^1-^ ul§H, zl SK>^r 

£7> nflo. a|H 7 | nfl-g-ofl, f^cq ^ s>ofl^ f ptg #^#o) a-AVo]] ^ ^£]^ PMOS 

*B^*I 0 1 CLl^r s^Ml ^q«fl ^5]^ NMOS i^>s] ^fl^^o] CL2 J± 

PMOS ^fl^^ol CLl ^ NMOS ^>^1 sfl^o] CL27> ^ 

A i , 1^2] S^7> #l*fl*l*l ^ ^-f , ^Efl oflA^ pmos ^ NMOS A>olo| -g.B^<y- 
* S^^- ^ &7fl ^s]^ JL ^3 aVssfl ^7}^ <a^§ ^ 

^# -fr^m &7fl ^cf. 

A AM, ^A ^r 7 A^r P-LDD ofl^^ 31 N-LDD ^l^^Hl <£&A Mr^^ 

7l«Vo.S, 4 LDD ^l^^^oll ^^7} <%2]3. ^ 

-fKEE^jl, -f-Sfl, PMOS^ <^]^ ^fl^^o] ^ NMOS^ ^ ^^17} i££_d\] rrj-e)-, a}bm 

sVc-lel-s, ojsq. ^-^VtII, ^^s)^ PMOS^ *BM©1 ^ NMOS^- ^fl^^ol7> ^^.ofl ofe}-, 
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£ ^3 -^3^ PMOS * NMOS 2^3*1-* **fl , zj- 

<S3Sr Ji tiJrS^l dt*)-iS] ^-g. ^ ^ ojAj-o.^ ^HM^cfl 514. 

5E ^-3 Mr ^-§-^1 ^-fltb ^^34 ^JjL^ £^ o.S.^-Ei iLcf ^^-sfl^ 

S. ^5.^1 71*3 ^M-"^ ^ ^7>cg^ z}-zHl p-f-ei TfloiB ^ N-fre) tIM 

HI- ^^Al7l^ ^7113, P-l-el TIMm ^ N-#el 7flolB7> Tl^slS^- tiVs^ll 71^3 ^^ofl 

^^A]7]^ ^7113, N^§ ^A><^^^- ^HltV ^, P^ «3H $ 

^5} >i5|lolA-l-g- sflE-]^}^, p-i-El 7flo]E ^«<^1 *fl 1 fl-S^ P-^^olA-ll- 

Al7lJi, ol p.^o^-i- als] P>^aLS. ^M, P-l-el tIHh ^3 P-LDD ^l^^^ofl <y^o] 

P^ 7-1 o]-^ ^^A]7l^ #7^, erf .g- 7.}^ * , 

i*l-<S<3Hl ^M^-g- A>^nv^. iflB^^l-^, N-l-el TiMH ^<Hl ^1 2 

N-^HA-l-i- ^^Al7lZL, O] U-^2\]o)*]Wr tf|sl N-#5l TflolH ^3 N-LDD 

ofl^^ofl ^-30] N ^ a]eh^ ^ ^ o]-g- ^og A] c^s}., p_^ t]1o]e 

^ N-f-Bl 7flo]H ^-<£3 P-^^.^- JELeflo] <^<3<3 * N-^^i- ^l^^^ol] Oj^o] p 

^ ^ 1-^1-^- JL ^5. o)£- ^<QX\w]^ ^-7113, a J%£*ll 7l*-g- 

% ^1^, P-LDD N-LDD ^ <3 , P-i^i- Hefl^l <^1^^^, N-^-SLi- 

^^Ofl ^Oj^o^ ol # ^ N ^ ^^^r 1%^; A) 71 ^ #711 3 S^iLS Ol^-Ol^l 

^ ^£^1 MS] ^1S« 0 >^^- 7flAl*Vcl-. 
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<14> °1<5>, %^}<^ , ig-rgofl 14s. ^^>^ « C V^^- #c] -*H1*1 

<15> £ 6°fl «}<2}- ^-O], ^. ^^H^r T£z\ t <^cq 5^1* sflEl, cfl^tfl, ^ 

uV sfl^, 5)^ AVjrJ-nl- 5Zf| El ^ *] ^tjj ^-g-^ , 7 l^(l)^ ^7} <^ ofi 

(Trench o^cq ^<£ni- 7 ^ ^ ^<gn| ^ ^ 

^1*3^, ^fl-f^ =£7} §^*( 2 )^- ^^Al^cf. o] ^o. f ti j. £ ^ 7l^r(l)^ 

i^^(Al) ^ ^7}<3<*j(A2)£r ^7} ^-&l^(2)ofl &7]*\SLS. ^af 

<16> Cj-g-, £ H-^^A-]^ OVO} ^ a r ^^( 2 )ol ti]-^^ 71^(1)^] P*§ ^7}<3 

^(Al) ^ ^7]-^^(A2) -*<M1 Sj]^ «i^o> * i ol uflE]^- 

^^Ua), € ^^(33), ^7>^«^(A2)^ N-^fl^ <^<3<*(4b), N-19 <^(3b) f^] <i 
fltfl, BF, P(As) f-s)- ^ p^/N^ 1-^1-1-^: t^I^M. 

A}^A1ZV -f-«fl, ^o^nV u] rf^^ ^e]^-^§- ^^OJiL 4 ^ *}<*], £ 7°fl 

y}<4 ^oj, 7l^;(l)^ p^ 4i7>^^(Al) * 4i7}-^^(A2) #^-°fl P-tIHB 

^^^-(7), P-l-e| 7HolH(8), N-7flom ^^^"(9), N-#e| 7flolE( 10 )^- ^^Al^cf. 
<18> aj.^^ 4^^. ^^ fl> av£*fl 71^(1)2] p^ 4i7]-^^(Al) ^ m i7V<^^(A2) ^ 

^-o\] P-Tflol^ ^03^(7), P-#^ 7llolH(8), N-7l]olH ^^^"(9), N-#el ^ol S (i 0 ) ^o] ^ 
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^ 3^3^ , i^Hfe ^mcfl, 70or-9oo°c^ s£ *hh, sl-^i^^- ^-a- 

^1*5^^, S^ofl ^-o], p-#^ 7flolE (8 ) ^ TflolB(lO)!- tH^Rt i^l 

Oj^-g- AVg|.Dl.(20)-i- til£xl] 7]#$] ^X|^tf. O] ^lojA^-g- ^Vsl-nl-c. 

°fltl=fl, 100A~500A^ ^-Tfll- ^1^. 

^ S^-g- ^VS|-^(20)ol 7]%{1) ^Hl 

* f 1 ^ ^5-^1 7l^(l)Sl ^>cg^(Al)# ^#A]7l^(N^ i7>^<^(A2)-i- x\n Al 71 

ofl y><q- ^-ol, 7llolH(8)^ ^ofl ^5fl^l^(21)l- ^^Al^cf. o] 7§°- t £ ^ 

^bflA^ ^sfl°H(21)^ ^^^1 S^f-^S.^, ^121H^(21)7} Q 

*}xr PM0S# ^ CL31- ^SHrt-fl 3ttb -ffJE^th 

P-#^ 7flo]B ^(8H1 P-LDD <3 ^ (31aHl ofl^tfl, B ^ ^ p 

°H, ^-#*> w>5f ^o], p-LDD ^l^^^(31a)^| Hi tcj-s]-, zl ^3.7} ^ 

3°-^- ^1°H(21)7> u)z) %<%S\o] & 7 j nfl^g-o^ P _§^ 7flolH(8) ^**9) p-LDD ^] 

^^^(31a)^-5. ^Sl^r P^ o] ^5)lolAi(21)^ ^-7>3xl ^>t!1 ^ ^tftofl 

^^1 £H , PM0S# ofl^ ^fl^^ol C L3^ &JLjlL ^Tfl ^ 
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< 23 > ^-#?V -f-^fl, P-LDD <4l3<ge?(31a)«1| ^ o]£- ^ 

°J fe^, ^olH^ J4|^(l01)-i- ^ll^Al^l ^ ol-^-o] S^-g- (20 )o] 

^ #:£*fl 71^(1)' tfofl ##*M: 3E3£«Vul f ol ±% ^ ^^H, £ 9°\) 

£a]^ w>sq- ^-o] t &el#(2)# f^ s> av^] 7l^(l)s] ^<3<3(A2)-gr 

^1^(P^ ^V^^(Al)^- ^1^17]^) 3Efl^(102)# 

^-S-^ *L^*1^, ^*M*1-8- ^^(20)^1 ^^>31, ol# -f-*fl, 51^ 

oil -£>M^ w}^- N-#sl TllolH(lO)^ =%*H1 ^5)lo]^(22)# *g^Al?Jt)-. ^o. ( 

^^V^ NM0S# CL41- ^*>^3l 3^-*l c. £ svcl-. 

<25> ZLfl cf^-, ^. ^0^3- ^V<^^(A2)^: °l^r 

N-#e| TllolB(lO) ^ofl ^*1?V N-LDD <^ ^ (32aH P, As ^ ^ oj^ 

<26> oinfl, ^ ^-oi ( N-LDD afl^^(32a)^ #^1^ ^Jl^ trj-e^-, zl ff-s.7> h4-^ 

^^.5. ^lc>H(22)7}- nisi oj 7 i ttfl-g-oi] _ N -#5l 7flo]H(10) N-LDD 

«fl3 < 8«K32a).2.S ^^tt §-^#1:^ °) isfloH (22)^1 sMl 
°fl £1H, NMOS^ °fl3 zm^o] CL4^ £ #o_s. ^^Til 2-^^ 

<27> ^ > n^.g- -f-tsfl, N-LDD <*fl^<3^(32a)°ll <£&$\ N^ l~£-§-*°l 7-] o] 

£r #3.3 ^"IHfe- 3fl^(102)# ^171^1^1 * ( £ i(H £ a1^ al-sq- 

&3 i*ll°H (21,22)* tHs] u>^HS *H, <g^s] ol^- ^oj -g-^^. ^l^Al^lJl, ol 
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» -f-sfl, P-l-sl >n<*m(8) ^ N-l-B] T)MB(IO) P-4iiJ.^ H3ll«?l ^^^^(333) ^ 

N-i^.^- <i^<3<*(34a)°fl ofl^tfl, B, P f-4 ^ P^ ^ l:^l-g- 

P-^3 7flolH(8) ^ N-^s] TflolH(lO) P-^.2.^- i= 3l<?} 

^l^^^(33a) % N-^£.i -E-eflt! ^^^^(34a)^ P^g/N^ 1-^##°1 JL 
3^, £ ^^l^r ^ ^ al-t^j 71^(1)^- ^M^l, SHiH^L o]^a1?J 

^, o] ^-a> s vflofl^, _n£. <H^^ ^I^aI^] ^ afl^<*!(3a), p_^^ 

*fl^<*(4a), N -*i}v| ^]^^^(4b), P-LDD ^l^^^Ola), N-LDD ofl^<3 ^(32a), P-tLSL^- J= 
31°] °il^^^(33a), N-4i_2.i- ^^^^(34a) ^°fl ^-a># 

A o V #*> ^*<M ^5}^, £ nofl 5= a] 5} w}<^- ^-ol ( P ^ ^>^«(A1), N 

^ i*}<3^(A2) ^^1^ ^€ ^Efl^q ^(3), P-*fl^(4c), N-*fl^(4d), P-LDDC31), 
N-LDD (32) , P-^i/Hefl<y(33), N-^^.^/H.efl«?l(34) PM0S NM0S ^>7> 

4^ &£-&^. 

ole^*v o^^^ ^ *HM. £ 12^1 wV«q- Qo] t <^)^cfl ( p-LDD 4^8*8^ (31a). 

P-^^^- = eflo] <^<3<3(33a), N-LDD ^l^^^(32a), N-i.2.^- = <^<3^(34a) ^} 
^°^H P^ t^t(^l?ql, B), N^ t^iScfl, p) ^ ^ ^ofl 7HH^1 

^°1, B^l- ^ P^ P(£E^ As) si- 1:^#<H1 Hl*fl, ^ if^- ^^£f uf 
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Q M, #^tb I^Htt P-LDD ofl^^^(31a) ^ N-LDD <3 ^ (32aHl 

^oj^ 7] ol^ofl, ^ 7 flo} ^01^(21,22)1- ^e«. 
& o] ^ s cfs. ^3E)lol ^#(21,22)* 7l zj- LDD <^1^ ^ ^ (31a,32a)^l ^ 

^°^3l7> ^JsL ^ ^5L^- -fri^H, PM0S# *ti\t^°l CL3 ^ 

NMOS^f ^ CL41- Ilofl n^, a]e«^ o. s 2:^sfl ^oj- 7 ] trfl-g-ofl, ^o] ^ 

sl^- ^ v ^§€^ ^^51, ^^s]^ PM0S# *fl^zJ*l CL5^ NMOS^f CL6^ 

^l&ltb PMOS^ CL5 ^ NMOS^ *ti^°l CL67> z}- 

^ PM0S 31 NM0S rt*}^ ^^7]} ^<>1H Uj- 

Ef^i ^ SIX) 5=1 H , ^5)^ JEL ^3 tiVS^l ±4^ =7^ o]A o Vo) ^ 

°1H(10), P-i:-2-^- ^efl<?l(33), N-^^.^- = 3191(34) ^ S^o)] ^^1, SiTiX, SiCOX ^-^f 
^JLS*], <H3^ ^-£^1 W-^-eRVt}-. 
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^M}*) w>fif ^o] t ^ t^ojl^^ P-LDD <^<3<3 ^ N-LDD ^^ofl 

°1 ^sL fl-S-^ ^]°H#-g- 7l«l^S, A LDD <«<3*M1 ^-tfefl 

7> <y<^s. ^ -fKESl-ji, °1» -^sfl, pmos^t ^ NM0S# *m 

ti l*fl ^-t>^^- ^Ki^lE, o]^ -^*>7fl, ^ %^s\±r PM0S# ^fl^o] ^ nmoS 

# afl^^M 7> ^Aoll n^, if^j 0.5. 4 1 -B-£*Vcf. 

0 l^tt ^Alofl tc^Hf , PM0S# ^fl^^ol ^ nm0S# *fl^°l7> z}- y-^s-o^ 

S^V Jf^*}7ti J^S! ^ -fr*l^T > 5^1 51^ ^-f , ^ 

PM0S 41*1- ^ NMOS 4l*}^ °-E^o}.^ *}<3^7fl ^ q-E}^ ^ 

o^Tll 3^, ^ -H ^3 4^ ojAVo) o-^l 
% V ^ SIX] 
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[^*o> 1] 

±-A ^-^#^1 &7}2*<L3_ -g-tqs} ti>£^l 7)%$] ^}<%<*\ ^ ^7><^ ^ 

P^fisL ^H, ^-71 P-#^ TllolH ^tf|cq p_ LDD ^^c^^oH cg,Q2) Ajert 

^"71 P^ ^7>^^# ^ItV ^, <#7] m ±7}c$°*o)) ^loH-g- ^Sf^H; 3fl 

-*7l N-l-E| TflolB "Ml *ll 2 fl-5L<2] N^^H* ^^Al7lJ2, Aj- 7 1 N -^1°H 

* N-«el tIM^ n-ldd ofl^^l <U&°\ 1-^#^t -*! 

n^^-S. 7] ^JE ol^ ^^A]7l^ ^^1<4; 

A cM P-l-el TllolH ^ N-#sl TIMS p-^o.^. c efl o] c^i^^^ ^ N-4ij2.^- JE 

31<?1 ^l^^^^l ^ #^#^r Jl ^-5L ol^- ^Al ^ 

31^; 

^•71 to^l 7l^ A o v 7l P-LDD ^1^^^, N-LDD ELZ]} 
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2] 

all 1 % Vo fl SU^H, ^H^-g- Alr^-^-o. 7oo°C~900°C^ % 

[^*ch 3] 

*)1 1 %H1 , <#7] ^H^-g- ^sj-nvo. iooA~500A2l ^11- ^ ^.g. m^io^ 
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